Image correction in angle-domain based on Poynting vector is recommended. By using Poynting vector to decompose wavefields and construct local illumination matrix, We compute full-wave-equation-based illumination in time domain and acquisition aperture response. After the regular RTM image is decomposed into common dip images, an effective amplitude correction method in dip angle domain is deduced. Numerical example for SEG model is conducted to demonstrate the applications of this method
Introduction
By researching the interaction of incident wave and reflected wave with reflector in angle domain, seismic illumination analysis (Wu et al., 2003；Xie et al., 2006； Xie et al., 2013 , imaging resolution analysis, imaging correction (Xie et al., 2005；Wu et al., 2006 , Yan et al., 2014 , imaging gather extraction（Sava and Vasconcelos, 2011; Xie, 2012；Wang et al., 2013) ,and AVA analysis (Yan and Xie, 2012) can all be handled. Yoon et al. (2004) used Poynting vector to compute wavefields propagation direction and constructed angle domain imaging condition by introducing an angle-related filter to weight the different direction waves from sources and receivers, which restrained low wavenumber artifacts effectively. The purpose of migration is not limited to reveal the subsurface geometry, it is also dedicated to obtain the physical parameters of subsurface medium. But the limited acquisition aperture combined with complex velocity structure and reflector dip angle lead to irregular illumination to the subsurface regions. Seismic targetedillumination analysis provides an effective quantitative tool for the influenced factors mentioned above and can be used to compensate image. In this paper, we decompose the wavefileds propagation angle by Poynting vectors and construct local ilumination matrix(LIM) in which the acquisition dip response(ADR) is calculated. The regular RTM image is decomposed by slant stacking to common dip angle images(CDI). Then an efficient amplitude correction method in dip-angle domain is proposed. Finally, we use 2D SEG model to demonstrate the results of amplitude correction.
Angle decomposition for migrated wavefields
Even there are some intrinsic problems such as stability and reliability to use Poynting vector to calculate the wave propagation direction, the method is still an efficient way to obtain high resolution angle information. A 2D Poynting vector can be express as (Yoon et al.,2011) ,which is the illumination scope for one-way propagator. For full-wave method, the illumination approaches 0 180  for both incident and scattering wave. It can be seen from the figure that the illumination apertures are wide at shallow regions, but the apertures become narrower with increasing depth. Because of shadowing effect, the illumination at subsalt region is distinctly weak, which influences the final imaging quality. The image corrected by ADRs is
Ir is the image corrected.
Numerical Example
Poynting vectors can be calculated directly during wave propagating, so we don't need to decompose Green's function when using Poynting vectors to calculate angles. But computing angles at each grid and each time will be very time-consuming and need very large memory. Hu et al. (2104) pointed out that it has higher reliability by using higher wave amplitude to estimate angle information. Yang et al.(2008) also gave the similar results. So for each grid point, the wave propagation angle can be calculated only at the times when a few the highest amplitude of the wavefield occurs. In addition, using slant stacking decomposes the full-stacked image into CDIs. Because ADR is the smooth function in space domain, it can be computed at a coarse grid and then interpolated into the image grid (Yan et al., 2014) . Adapting the same observation system as in Figure 2 , the CDIs with the dip angles -15°,15°,-45° and 45°, are shown in Figure 3 . Figure 4 displays the corresponding ADRs. It can be seen that the amplitude of CDIs is coincident with the strength of ADRs. 
Conclusions
A Poynting vectors based method for image amplitude correction in angle domain and is proposed in this paper. We calculate wave propagation directions based on Poynting vectors and construct local illumination matrix, which is used to calculate ADR. The regular RTM image is decomposed by slant stacking into CDIs which are compensated by the corresponding ADRs, then the final corrected image can be obtained by stacking all the compensated CDIs. The numerical tests demonstrate that the ADR correction improves image quality very well. Although there are inaccuracy and instability in angle estimation, Poynting Vector method can still achieve reasonable accurate result for complex models. Compared with local plane wave decomposition based on slant stacking or windowed FFT, the Poynting vectors method reduces computation time greatly.
